Phenotype and function of CD4+ T cells in mice lacking invariant chain.
Mice bearing a targeted disruption of the gene encoding the invariant chain (Ii) have provided a deeper understanding of the critical role that Ii plays in the assembly, transport, and peptide occupancy of MHC class II molecules. In this study, we have investigated the consequence of the altered class II expression in Ii-deficient (Ii zero) mice on the phenotype and function of their CD4+ T cells. As seen by others, these mice show a sharp reduction in the CD4+8- subset in the thymus and periphery. Furthermore, a large proportion of the peripheral CD4+, but not CD8+, T cells in Ii zero mice exhibit decreased surface TCR-alpha beta levels and express markers of T cell activation. Although the CD4+ T cells respond to mitogens, anti-CD3 mAbs, and alloantigens, they respond poorly to the bacterial superantigen staphylococcal enterotoxin B and do not respond to peptide and protein Ags. Analysis of reciprocal radiation bone marrow chimeras constructed using Ii zero and wild-type mice indicate that the lack of Ii in the thymus is responsible for the phenotype of the CD4+ T cells in mutant mice. These results suggest that the altered thymic peptide repertoire displayed by class II molecules in the absence of Ii has a dramatic impact on the selection of CD4+ T cells and their phenotype in the periphery.